Deoxyribonucleic acid:ribosomal ribonucleic acid hybridizations, detenninations of the guanine plus cytosine content of the deoxyribonucleic acid, and numerical analysis of phenotypic features were used to identify Ruiter's strains, isolated from browned marinated herring, as members of Erwinia herbicola.
Deoxyribonucleic acid:ribosomal ribonucleic acid hybridizations, detenninations of the guanine plus cytosine content of the deoxyribonucleic acid, and numerical analysis of phenotypic features were used to identify Ruiter's strains, isolated from browned marinated herring, as members of Erwinia herbicola.
In 1963 Ruiter (15) isolated from cut onions bacteria which caused browning of marinated herring in a marinade factory in the Netherlands. These bacteria were aerobic, oxidase-negative, nonmotile rods which contained catalase, produced acid from glucose, and grew on citrate; they were unable to produce HZS or indole or to reduce nitrate. Ruiter proposed that they probably belonged in Achromo bacter anitratum (Schaub and Hauber) Brisou. Bacterium anitratum was first described by Schaub and Hauber (16) as a group of gramnegative, strictly aerobic, short rods unable to reduce nitrate. They were isolated from clinical material of human source. Brisou (3) placed Bacterium anitratum in the genus Achromobacter for ecological and biological reasons. In 1954 Brisou and Prevot (5) created the genus name Acinetobacter for the nonmotile achromobacters, and Brisou (4) later proposed Acinetobacter anitratum as the type species. This species is now known as Acinetobacter calcoaceticus (1) .
The taxonomic position of Ruiter's strains, sometimes named Achrornobacter sp., remained uncertain up to now. In the National Collection of Industrial Bacteria catalogue of strains (2) they are listed as unidentified bacteria. We report here on a specific identification of these strains based on numerical analysis of phenotypic features, deoxyribonucleic acid (DNA):ribosomal ribonucleic acid (rRNA) hybridizations, and guanine plus cytosine (G+C) content of the DNA.
MATERIALS AND METHODS
Bacterial strains. The organisms used in this study are listed in Table 1 . Bergey's Manual of Determinative Bacteriology (6) does not give a type strain for Erwinia herbicola. However, Enterobacter agglomerans and Erwinia herbicola were regarded as synonyms by Ewing and Fife (13) , who proposed NCTC 9381 as the neotype strain of Enterobacter agglomerans. We included this strain as well as 30 other strains of E. herbicola from five different culture collections and from different sources. All of these strains, except G144, formed one tight phenotypic cluster (Fig. 1) . Some representative strains of this cluster have been checked in the API 20E system at 37°C; the strains were identified by the API computer service as E. herbicola, "excellent identification."
Methods. DNA:rRNA hybridizations were carried out as described previously (9, 10, 12) . DNA base compositions, expressed as moles percent G+C, were determined with a recording thermal spectrophotometer (11) . Phenotypic characterization of the strains was effected using the API 20E and API 50 Enterobacteriaceae systems (API System S.A., Montalieu Vercieu, France). For the computer-assisted numerical analysis, the unweighted pair group method was used, with a simple matching coefficient SSM (17) . "The methods used have been described previously (9, 10, 12). Hybridizations were performed with "Clabeled rRNA from E. coli B.
Percent binding is the amount (micrograms) of rRNA bound to 100 pg of DNA. ND, Not determined.
RESULTS AND DISCUSSION
The DNA base composition of Ruiter's organisms is 51.8 to 53.7 mol% G+C (see Table 2 ). De Ley (7) determined the DNA base composition of a group of numerically analyzed acinetobacters. Acinetobacter anitratum strains constituted a homogeneous group with G+C values between 40.7 and 42.8 mo1% Obviously Ruiter's strains cannot belong in Acinetobacter calcoaceticus (syn.: A. anitraturn).
Previously we have shown (10, 12) that the similarity between rRNA cistrons, expressed as the midpoint temperature, Tm(r), of the thermal elution of the heterologous DNA:rRNA hybrids, appeared to be a good criterion for the identification of organisms and for the classification of taxa at generic and suprageneric levels. Upon hybridization with [I4C]rRNA of Escherichia coli B, the rRNA cistrons of Ruiter's strains fell within those of the Enterobacteriaceae. The similarity with the rRNA cistrons of other taxa is much lower ( Table 2 ). The Tmce, of hybrids between DNA of Ruiter's strains and reference rRNA from Agrobacterium tumefaciens is also low (12). We concluded that Ruiter's strains belong in the family Enterobacteriaceae, but the limited resolution of the method used did not allow generic identification.
To pinpoint the exact taxonomic position of Ruiter's strains, we performed a phenotypic characterization using the API 20E and API 50 
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A numerical analysis of all of the strains tested was carried out using the unweighted pair group clustering method (Fig. 1) . On this basis, Ruiter 
